The European hedgehog (Erinaceus europaeus)--a suitable reservoir for variants of Anaplasma phagocytophilum?
The European hedgehog (Erinaceus europaeus) is a common insectivore in most parts of Europe and is frequently infested by the ticks Ixodes ricinus and I. hexagonus. I. ricinus ticks have been found infected with Anaplasma phagocytophilum, an obligate intracellular bacterium, but little is known about the potential of the hedgehog as a reservoir host. In this study, the infection with A. phagocytophilum and the genetic variants involved were investigated in a captive hedgehog population which was kept in a fenced, natural grass and bush garden habitat, and also in its ticks. Additionally hedgehogs from hedgehog caretaking stations were investigated. EDTA blood and ticks were collected from the captive hedgehog population once a month from March to October 2007 and in March and April 2008. All 3 developmental stages of I. ricinus and I. hexagonus occurred on the hedgehogs. After DNA extraction, the samples were screened for A. phagocytophilum with a real-time PCR, and selected samples were further investigated with a nested PCR targeting the partial 16S rRNA gene, followed by sequencing. One hundred thirty-six out of 220 hedgehog blood samples (61.8%) from altogether 48 individuals, 413 out of 563 I. ricinus samples and 90 out of 338 I. hexagonus samples were PCR-positive. Thirty-two hedgehogs were positive more than once, most frequently twice or 3 times, but also up to 9 times. Sequencing of the partial 16S rRNA gene resulted in 6 variants, but one variant ('A') was the most frequent which appeared in 93.8% of the positive hedgehogs. This variant (equaling Frankonia II, GenBank AF136712) has recently been reported from human, equine, and canine granulocytic anaplasmosis cases and thus, its specific association with hedgehogs is an important finding in the epidemiology of A. phagocytophilum in Europe. The high infection rate of both hedgehogs and ticks with A. phagocytophilum and the simultaneous infestation with 2 tick species of all developmental stages suggest that the hedgehog may be a suitable reservoir for at least some variants of A. phagocytophilum.